Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.121; data-to-parameter ratio = 12.9.
In the cation of the title salt [systematic name: 4-(2H-1,3-benzodioxol-5-ylmethyl)piperazin-1-ium 2,4,6-trinitrophenolate], C 12 H 17 N 2 O 2 + ÁC 6 H 2 N 3 O 7 À , the piperazine ring adopts a slightly disordered chair conformation. The piperonyl ring system and the piperazine ring are twisted with respect to each other with an N-C-C-C torsion angle of 40.7 (2) . In the anion, the dihedral angles between the mean planes of the nitro substituents ortho to the phenolate O atom and the mean plane of the phenyl ring are 28.8 (9) and 32.2 (8) . In contrast, the nitro group in the para position lies much closer to the aromatic ring plane, subtending a dihedral angle of 3.0 (1) . In the crystal, the cations and anions interact through N-HÁ Á ÁO hydrogen bonds and a weak C-HÁ Á ÁO interaction. Weak C-HÁ Á ÁO interactions are also observed between the anions, forming R 2 2 (10) graph-set ring motifs. In addition, a weak centroid-centroid -stacking interaction between the aromatic rings of the cation and the anion, with an intercentroid distance of 3.7471 (9) Å , contributes to the crystal packing, resulting in a two-dimensional network along (101).
Related literature
For pharmaceutical applications of the title cation, see : Millan et al. (2001) and for the pharmacological and toxicological uses of piperazine derivatives, see : Brockunier et al. (2004) ; Bogatcheva et al. (2006) ; Choudhary et al. (2006); Elliott (2011); Kharb et al. (2012) . For a related structure, see: Capuano et al. (2000) . For puckering parameters, see : Cremer & Pople (1975) and for standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
1-(3,4-Methylenedioxybenzyl)piperazine or 1-piperonylpiperazine is a psychoactive drug of the piperazine class and is used to synthesise the drug, piribedil, an antiparkinsonian agent (Millan et al., 2001) . The piperazine moiety is extensively employed to construct various bioactive molecules with anti-bacterial or antimalarial activity and as antipsychotic agents (Choudhary et al., 2006) . A valuable insight into recent advances on antimicrobial activity of piperazine derivatives is provided by Kharb et al., (2012) . Piperazines are among the most important building blocks in today's drug discovery and are found in biologically active compounds across a number of different therapeutic areas (Brockunier et al., 2004; Bogatcheva et al. , 2006) . A review on the current pharmacological and toxicological information for piperazine derivatives is available (Elliott, 2011) . The crystal structure of an N-piperonyl analogue of the atypical antipsychotic clozapine (Capuano et al., 2000) has been reported. In view of the above importance of , consists of a monoprotonated 1-piperonylpiperazinium cation and a picrate anion (Fig.1 ). In the cation, the piperazine ring adopts a slightly disordered chair conformation (puckering parameters Q, θ, and φ = 0.5877 (18)Å, 2.28 (16) ° and 6(5) °; (Cremer & Pople, 1975) .
The piperonyl ring system and the piperazine rings are twisted with respect to each other with an N1A/C1A/C2A/C8A torsion angle of 40.7 (2)°. In the anion, the dihedral angles between the mean planes of the nitro substituents ortho to the phenolate O atom and the mean plane of the phenyl ring are 28.8 (9)° (C6B/N3B/O7B/O6B) and 32.2 (8)°(N1B/O3B/O2B/C2B), respectively. In contrast, the nitro group in the para position lies much closer to the aromatic ring plane, subtending dihedral angles of 3.0 (1)°. Bond lengths are in normal ranges (Allen et al., 1987) . In the crystal, the cations and anions interact through intermolecular N-H···O hydrogen bonds and a weak C3B-H3B···O3B intermolecular interaction (Fig.2 ). Weak C-H···O intermolecular interactions are also observed between adjacent anions forming R 2 2 (10) graph set ring motifs. In addition, a weak Cg3-Cg5 π-π stacking interaction with an intercentroid distance of 3.7471 (9)Å (symmetry operation x, y, z; Cg3 and Cg5 are the centroids of the C2A-C8A and C1B-C6B rings respectively) contribute to the crystal packing resulting in a 2D network along (1 0 -1).
Experimental
1-piperonylpiperazine ( 2.2g, 0.01 mol) and picric acid (2.29 g, 0.01 mol), were dissolved in hot N,N-dimethylformamide and stirred for 10 mins at 323 K. The resulting solution was allowed to cool slowly at room temperature. Crystals of the title salt appeared after a few days (m. p: 463-468K).
Refinement
H2AA and H2AB were located in a difference map and refined isotropically. All of the other H atoms were placed in calculated positions and refined using the riding model with C-H bond lengths of 0.95Å (CH) or 0.99Å (CH 2 displacement parameters for these atoms were set to 1.2 (CH, CH 2 ) times U eq of the parent atom.
Computing details
Data collection: CrysAlis PRO (Agilent, 2012 ); cell refinement: CrysAlis PRO (Agilent, 2012) ; data reduction: CrysAlis RED (Agilent, 2012 ); program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis, 2007 ); program(s) used to refine structure: SHELXL2012 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009) . Extinction coefficient: 0.0016 (2)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

